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(54) Memory card 

(57) A memory card (1) to be inserted into an electronic device (4) so as to add a memory function, the memory 
card comprising a parent card (2) and a child card (3), the child card including a semiconductor memory element and 
a lead as an external terminal of the memory element, the parent card including a child card receiving portion and a 
child card insert port (12) for inserting the child card into the child card receiving portion through the child card insert 
port, a contact to be contacted with the lead of the child card within the child card receiving portion (11), and a contact 
opening/closing slide plate for causing a contacting portion of the contact to be shifted to a position able to contact with 
the lead (7) while moving in the child card insert direction pushed by the child card, and a connector element to be 
subjected to contact the electronic device. 
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Description 

BACKGROUND OF THE INVENTION 

[Field of the Invention] 

This invention relates to a memory card to be used 
tor an electronic device such as a computer, a word proc- 
essor, etc. 

[Brief Description of the Prior Art] 

The memory card is used for being inserted into a 
receiving port of a personal computer and a word proc- 
essor for the purposes of adding a required memory 
function to those electronic devices. To this end, the 
memory card has specifications prepared in accordance 
with a standard enabling the memory card to be received 
in those electronic devices. Memory cards of this type 
are of a single function and the function which can be 
added by a single card is limited. For this reason, users 
must prepare a plurality of memory cards. 

Recently, in order to obviate the above inconven- 
iences, there is an attempt to make a so-called 
card-in-card in which a child card having a memory ele- 
ment can be removably inserted into a parent card which 
is formed in accordance with a standard. However, real- 
ization is still awaited. 

SUMMARY OF THE INVENTION 

It is, therefore, an object of the present invention to 
provide a memory card of a so-called card-in-card type 
capable of extensively increasing the function of an elec- 
tronic device to which the memory card is applied. 

To achieve the above object, there is essentially pro- 
vided a memory card to be inserted into an electronic 
device so as to add a memory function, the memory card 
comprising a parent card and a child card, the child card 
including a semiconductor memory element and a lead 
as an external terminal of the memory element, the par- 
ent card including a child card receiving portion and a 
child card insert port for inserting the child card into the 
child card receiving portion through the child card insert 
port, a contact to be contacted with the lead of the child 
card within the child card receiving portion, and a contact 
opening/closing slide plate for causing a contacting por- 
tion of the contact to be shifted to a position able to con- 
tact with the lead while moving in the child card insert 
direction pushed by the child card, and a connector ele- 
ment to be subjected to contact the electronic device. 

The contact opening/closing slide plate can also be 
served as a card tray for receiving the child card. 

The contact opening/closing slide plate may have a 
contact guide groove for guiding the contacting portion 
of the contact when the slide plate moves, and a con- 
tacting hole formed in an inner bottom surface of the con- 
tact guide groove and adapted to allow insertion and 



withdrawal of the contacting portion so as to be brought 
into and out of contact with the lead while the contact 
opening/closing slide plate is moving. 

The parent card may include injection means for 

s causing a rear end of the child card to be projected out- 
wardly from the child card insert port by moving the con- 
tact opening/closing slide plate in an opposite direction 
to the child card insert direction. 

The novel features which are considered character- 

10 istic of this invention are set out in the appended claims. 
The invention itself, however, together with additional ob- 
jects and advantages thereof will be best understood 
from the following detailed description taken in conjunc- 
tion with the accompanying drawings which illustrate, by 

15 way of example only, a preferred embodiment of this in- 
vention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 Fig. 1 (A) is a plan view of a parent card and a child 
card, and Fig. 1(B) is a sectional view showing a 
child card on an enlarged scale; 

Fig. 2 is a plan view showing the parent card and the 
25 child card inserted in the parent card; 

Fig. 3 is a perspective view of an upper surface of a 
contact opening/closing slide plate; 

Fig. 4(A) is a perspective view of a lower surface of 
the slide plate, and Fig. 4(B) is a sectional view 
showing a part of the slide plate on an enlarged 
scale; 

Fig. 5 is a perspective view of a lower surface of an 
assembly of the slide plate and an eject means; 



Fig. 6 is a perspective view of an upper surface of 
the assembly; 

40 

Fig. 7 is a perspective view of a contact holder; 

Fig. 8 is a perspective view showing a relation 
between the slide plate and contacts; 

45 

Fig. 9 is a sectional view of a memory card having 
the parent card and the child card inserted in the par- 
ent card, showing an early stage of insertion of the 
child card; 

50 

Fig. 1 0 is a sectional view of the memory card, show- 
ing a state in which insertion of the child card into 
the parent card is finished; 

55 Figs. 11(A), 11(B) and 11(C) are sectional views 
showing initial operating states of the contacts for 
grounding, for a power source and for a signal, and 
the slide plate; 
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Figs. 12(A), 12(B) and 12(C) are sectional views 
showing progressed operating states from Fig. 11; 

Figs. 13(A), 13(B) and 13(C) are sectional views 
showing further progressed operating states from 
Fig. 12; 

Figs. 14(A), 14(B) and 14(C) are sectional views 
showing still further progressed states from Fig. 13. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

One preferred embodiment of the present invention 
will now be described with reference to the accompany- 
ing drawings. 

Referring first to Figs. 1 and 2, reference numeral 1 
denotes a memory card to be inserted in an electronic 
device 4 such as a personal computer, a word processor 
or the like, in order to add a predetermined memory func- 
tion to the electronic device or change the memory func- 
tion. This memory card 1 comprises a parent card 2 re- 
movably inserted into a receiving port 5 of the electronic 
device 4, and an exchangeable child card 3 removably 
inserted into the parent card 2. 

As shown in Fig. 1(B), the child card 3 comprises an 
IC card 8 having an IC chip 6 as a memory element and 
leads 7 as external terminals thereof, and a base plate 
9 to which the IC card 8 is intimately attached. The IC 
chip 6 and the leads 7 are intimately attached to the up- 
per surface of the IC card 8. 

The base plate 9 is an IC chip carrier having an ex- 
ternal shape suitable to be inserted into the insert port of 
the parent card 2. The IC chip 6 is selectively adhered 
to the base plate 9 by the IC card 8. 

A recess 10 is formed in the upper surface of the 
base plate 9 and the IC card 8 is adhered to an inner 
bottom surface of the recess 10 so that the IC card 8 
does not project from the upper surface of the base plate 
9. The foregoing arrangement provides a multiple con- 
struction. 

On the other hand, as shown in Figs. 9 and 10, as 
well as elsewhere, the parent card 2 has a child card re- 
ceiving portion 11 for receiving the child card 3. The up- 
per and lower surface plates of the parent card 2 are 
made of a metal plate, thereby defining shield plates 2a 
and 2b. The parent card 2 has a child card insert port 1 2 
formed in one end thereof. The child card 3 is removably 
inserted into the child card receiving portion 11 through 
the child card insert port 12. 

The child card 3 is inserted into the receiving portion 
11 formed in the parent card 2 through the child card in- 
sert port 12 and brought into electrical contact with con- 
tacts 13 disposed in the receiving portion 11 . As shown 
in Fig. 7, the contacts 13 are arranged in array on and 
held by a flat holder 14. The holder 14 is attached to the 
upper surface of a wiring board 28 so that the contacts 
13 can be connected to a wiring pattern on the wiring 
board 28. By disposing the contacts 13 in the child card 



4 

receiving portion 1 1 of the parent card 2, the contacts 1 3 
can be contained in the parent card 2. 

By this, the contacts 13 are arranged in array in a 
perpendicular direction to the insert direction of the child 
5 card 3. 

As typically shown in Fig. 11 , the contacts 13 com- 
prise grounding contacts 13a, power source contacts 
1 3b, and signal contacts 1 3c. The contacts 1 3a, 1 3b and 
13c are restricted by a contact opening/closing slide 

io plate 15 contained in the child card receiving portion 11 
of the parent card 2 and sequentially brought into and 
out of contact with the leads 7 of the child card 3 in pre- 
determined order. 

As typically shown in Fig. 9, the contact open- 

15 ing/closing slide plate 1 5 is contained in the child card 
receiving portion 11 in the parent card 2 such that the 
contact opening/closing slide plate 15 can reciprocally 
move in the insert direction of the child card 3. 

The contact opening/closing slide plate 15 is pushed 

20 by the child card 3 inserted through the child card insert 
port 12 and caused to move reciprocally in the insert di- 
rection of the child card 3. As shown in Figs. 3 to 5, the 
contact opening/closing slide plate 15 is provided with a 
front abutment member 16 which is to be pushed by a 

25 front end of the child card 3, and a pair of side rulers 17 
for restricting the side surfaces of the child card 3. When 
the child card 3 is inserted through the child card insert 
port 12, the left and right side edges of the child card 3 
are restricted by the side rulers 17 and the front end of 

30 the child card 3 is bought into abutment with the front 
abutment member 16, thereby correctly positioning the 
child card 3. The front abutment member 16 is pushed 
by the front end of the child card 3 so that the contact 
opening/closing slide plate 15 is caused to move in the 

35 insert direction of the child card 3. 

In the course of the movement of the contact open- 
ing/closing slide plate 15, the contacts 1 3a, 13b and 13c 
are sequentially controlled so that they are brought into 
contact with corresponding leads 7 in a predetermined 

40 order. 

The contact opening/closing slide plate 15 is also 
served as a card tray for. receiving the child card 3 while 
restricting the child card 3 with the front abutment mem- 
ber 1 6 and the side rulers 1 7. The contact opening/clos- 

45 |ng slide plate 1 5 is also functioned as a means for con- 
trolling the opening/closing operation of the contacts 13 
in synchronism with insertion of the child card 3. 

As shown in Figs. 3 and 4, as well as elsewhere, the 
contact opening/closing slide plate 15 is disposed oppo- 

50 site the contacts 13. The contact opening/closing slide 
plate 1 5 is also provided at an opposing surface with con- 
tact guide grooves 18 for guiding contact portions of the 
contacts 13. The contact guide grooves 18 are formed 
in the upper surface of the contact opening/closing slide 

55 plate 1 5 long in the insert direction of the child card 3 and 
arranged in parallel relation at equal pitches as the con- 
tacts. With the contact portions of the contacts 13 resil- 
iency contacted with the inner bottom surfaces of the 
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guide grooves 1 8, the contact opening/closing slide plate 
1 5 is moved together with the child card 3. 

As shown in Figs. 3 and 8, each contact guide 
groove 18 is provided at the inner bottom surface thereof 
with a contact hole 1 9 through which a corresponding 
contact 13 appears and disappears during the process 
of movement of the contact opening/closing slide plate 
15. 

The contact hole 1 9 is opened at the inner bottom 
surface of the contact guide groove 1 8 and also opened 
at the lower surface, this lower surface being disposed 
opposite the upper surface in which the guide grooves 
1 8 are formed, of the contact opening/closing slide plate 
15. As typically shown in Fig. 10, the contacts 13 are 
brought into pressure-contact with corresponding leads 
7 of the child card 3 through the contact holes 19. 

That is, as shown in Fig. 9, the contact portions of 
the contacts 1 3 are received in the contact guide grooves 
1 8 and resiliently contacted with the bottom surfaces of 
the grooves 18. In that state, when the contact open- 
ing/closing slide plate 15 is moved, the contact portions 
of the contacts 13 are guided by the guide grooves 18. 
When the contact opening/closing slide plate 15 reaches 
a predetermined moving position, the contact portions of 
the contacts 1 3 are faced with corresponding contact 
holes 1 9 and resiliently brought into the contact holes 1 9 
so as to be exposed from opposite side with respect to 
the side where the guide grooves 1 8 are formed and con- 
tacted with corresponding leads 7 of the child card 3 un- 
der pressure. 

As shown in Figs. 11 to 14, owing to a provision of 
the contact holes 9, the contacts 1 3a, 1 3b, and 1 3c are 
sequentially brought into contact with corresponding 
leads 7 in predetermined order. 

Insertion of the child card 3 into the parent card 2 
can provide a card-in-card state. The memory card 1 
thus constructed is inserted into the receiving port 5 of 
the electronic device 4 and brought into contact with the 
electronic device 4 by a connector element 20 disposed 
on a front end of the parent card 2. The memory function 
provided to the child card 3 is provided to the electronic 
device 4 by the parent card 2 through the leads 7 and 
contacts 13. The connector element 20 is connected to 
the contacts 1 3 through the wiring pattern 29 on the wir- 
ing board 28. 

The parent card 2 contains a means for ejecting the 
child card 3. This eject means causes the contact open- 
ing/closing slide plate 15 to move in the opposite direc- 
tion to the insertion direction of the child card 3 so that a 
rear end of the child card 3 projects outwardly from the 
child card insert port 12 for the purpose of easy removal. 

For example, Figs. 5 and 5 show a concrete example 
of the eject means. As illustrated, the contact open- 
ing/closing slide plate 15 is superimposed on the inner 
surface of a cover 27 integral with the parent card 2 and 
the front abutment member 16 and side rulers 17 of the 
slide plate 15 are brought into abutment with the inner 
surface of the cover 27. By doing this, a child card re- 



ceiving space 11 1 is formed between the slide plate 15 
and the cover 27. One end of the child card receiving 
space 11 1 is opened to define the afore-mentioned child 
card insert port 1 2. Guide pieces 21 disposed on the cov- 
5 er 27 are brought into engagement with left and right 
edge portions of the slide plate 1 5. As a consequence, 
the slide plate 15 is held by the cover 27. The slide plate 
15 is reciprocally slid guided by the guide pieces 21 and 
the inner surface of the cover 27. 

10 On the other hand, an eject lever 22 is disposed ad- 
jacent to one side of the slide plate 15. The eject lever 
22 and the slide plate 15 are connected by a link 23 so 
that the eject lever 22 can slide in the insert direction of 
the child card 3. The arrangement being such that when 

15 the eject lever 22 is pushed, the slide plate 15 is moved 
through the link 23. 

For example, one end of the link 23 is pivotally con- 
nected to the eject lever 22 and the other end is pivotally 
connected to the slide plate 15. An intermediate portion 

20 of the link 23 is pivotally supported on that surface (lower 
surface) of the parent card 2 where the cover 27 is not 
disposed (i.e., the cover 27 is disposed on the upper sur- 
face). As a consequence, a pushing force of the eject 
lever 22 is transmitted to the link 23 through the pivotal 

25 point 24 and the link 23 is pivoted about the pivotal point 
25. This pivotally moving force is applied to the pivotal 
point 26, so that the slide plate 15 is moved. Movement 
of the slide plate 1 5 in the opposite direction to the inser- 
tion direction of the child card 3 causes the front abut- 
so ment member 16 to push the child card 3. As a conse- 
quence, the rear end of the child card 3 projects outward- 
ly from the insert port 1 2. 

In contrast, when the child card 3 is inserted, the 
slide plate 15 is moved in the insertion direction of the 

35 child card 3. This moving force is applied to the eject le- 
ver 22 through the link 23, thereby to push the eject lever 
22 into a position where the lever 22 is located before 
being pushed. In that position, the eject lever 22 waits 
for the next ejecting operation. 

40 in the manner as mentioned above, the child card 3 
can be exchanged. 

As described above, the contact opening/closing 
slide plate 15 co-acts with the child card 3, and further 
co-acts with the contacts 13, so that the grounding con- 

45 tacts 13a, power source contacts 13b and signal con- 
tacts 13c are sequentially operated. This procedure will 
be described with reference to Figs. 11 to 14. 

As mentioned above, the contact opening/closing 
slide plate 15, which is also served as the card tray, is 

so moved in the insertion direction of the child card 3 to- 
gether with the child card 3 when the child card 3 pushes 
the front abutment member 16. During the initial process 
of inserting operation of the child card 3, as shown in 
Figs. 11(A), 11(B) and 11(C), any of the contact portions 

55 of the grounding contacts 13a, power source contacts 
1 3b and signal contacts 1 3c are resiliently contacted with 
the bottom surfaces of the guide grooves 18 and are not 
in contact with the leads 7. 
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Then, as shown in Figs. 12(A), 12(B) and 12(C), 
when the contact opening/closing slide plate 1 5 is f urther 
moved with the progress ot insertion of the child card 3, 
first, as shown in Fig. 12(A), the contact holes 19 are 
faced with the contact portions of the grounding contacts 
13a. The grounding contacts 13a are brought into the 
contact holes 16 by their own restoring force, while slid- 
ing along the guide grooves 18. As a consequence, the 
contact portions of the grounding contacts 1 3a start con- 
tacting with the corresponding leads 7 under pressure. 

On the other hand, as shown in Figs. 12(B) and 12 
(C), the power source contacts 13b and the signal con- 
tacts 13c are resiliently contacted with the inner bottom 
surfaces of the guide grooves 18 in the neighborhood of 
separate contact holes 1 9 and are in a non-contact state. 

Next, as shown in Figs. 13(A), 13(B) and 13(C), 
when the slide plate 15 is further moved with the 
progress of insertion of the child card 3, as shown in Fig. 
1 3(B), the contact portions of the power source contacts 
1 3b are faced with the contact holes 1 9 and the contact 
portions are resiliently brought into the contact holes 1 9 
so as to be contacted with the power source leads 7 un- 
der pressure. 

On the other hand, as shown in Fig. 13(A), the 
grounding contacts 13a are slid on the surfaces of the 
corresponding leads 7 while maintaining their electrical 
contact with the grounding leads 7. As shown in Fig. 13 
(C), the signal contacts 1 3c are resiliently contacted with 
the inner bottom surfaces of the guide grooves 18 and 
are in a non-contact state. 

Next, as shown in Figs. 14(A), 14(B) and 14(C), 
when the slide plate 15 is further moved with the 
progress of insertion of the child card 3, as shown in Fig. 
1 4(C), the contact portions of the signal contacts 1 3c are 
faced with the contact holes 1 9 and the contact portions 
are resiliently brought into the contact holes 19 so as to 
be contacted with the signal leads 7 under pressure. 

On the other hand, the grounding contacts 13a and 
power source contacts 1 3b are slid on the surfaces of 
the leads 7 while maintaining their electrical contact with 
the leads 7. 

The signal contacts 1 3c are also slid on the surfaces 
of the leads 7 and provide the state of Fig. 14(C). Fric- 
tional sliding movement of the respective contacts 1 3a, 
1 3b and 1 3c along the surfaces of the leads 7 provides 
a so-called wiping effect. As a consequence, a high re- 
liable electrical contact can be obtained. 

According to the present invention, a child card is 
removably inserted (therefore, the child is exchangea- 
ble) into a parent card, thereby to obtain an electrical 
connection therebetween. This arrangement of the 
present invention makes it possible to adequately realize 
the so-called card-in-card type memory card and en- 
hances its practical use. Accordingly, simply by exchang- 
ing the child card to another child card while having a 
single parent card, the intended purposes for add- 
ing/changing the function of an electronic device can ef- 
fectively be achieved. Thus, the user's requirement of 



many ways of use of an electronic device is appropriately 
fulfilled by the present invention. 

Although the invention has been described in con- 
nection with a preferred embodiment thereof, it will be 
5 appreciated that many modifications and variations will 
readily occur to those skilled in the art without departing 
from the spirit and scope of the invention. 



10 Claims 

1. A memory card to be inserted into an electronic 
device so as to add a memory function, said memory 
card comprising a parent card and a child card, said 

15 child card including a semiconductor memory ele- 
ment and a lead as an external terminal of said mem- 
ory element, said parent card including a child card 
receiving portion and a child card insert port for 
inserting the child card into said child card receiving 

20 portion through said child card insert port, a contact 
to be contacted with the lead of said child card within 
said child card receiving portion, and a contact open- 
ing/closing slide plate for causing a contacting por- 
tion of said contact to be shifted to a position able to 

25 contact with said lead while moving in the child card 
: insert direction pushed by said child card, and a con- 
nector element to be subjected to contact said elec- 
tronic device. 



30 2. 



35 



40 



45 



A memory card according to claim 1 , wherein said 
contact opening/closing slide plate is also served as 
a- card tray for receiving said child card. 

A memory card according to claim 1 , wherein said 
contact opening/closing slide plate has a contact 
guide groove for guiding said contacting portion of 
said contact when said slide plate moves, and a con- 
tacting hole formed in an inner bottom surface of 
said contact guide groove and adapted to allow 
insertion and withdrawal of said contacting portion 
so as to be brought into and out of contact with said 
lead while said contact opening/closing slide plate 
is moving. 



4. A memory card according to claim 1 , wherein said 
parent card includes injection means for causing a 
rear end of said child card to be projected outwardly 
from said child card insert port by moving said con- 
tact opening/closing slide plate in an opposite direc- 
50 tion to said child card insert direction. 
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